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(57) Abstract 

An apparatus (1) for monitoring and controlling the flow of a therapeutic gas to a patient. The apparatus includes a gas source (3), 
a flow management module (5) and an electronics module (7). The flow management module (5) contains a valve assembly (15) and a 
sensor (17). The valve assembly (15) contains a first valve (25) to control the inflow of the therapeutc gas. The second valve (27) controls 
the inflow of ambient air. When the valve assembly (15) is de-energized the first valve (25) is open allowing the flow of gas through the 
apparatus (1). The second valve (27) is closed. When the valve assembly (15) is energized, the first valve (25) is closed, stopping the 
flow of gas and the second valve (27) is open, allowing the inflow of ambient air. The sensor (17) senses changes in the flow of the gas 
or ambient air and transmits a signal to the electronics module (7). The electronics module (7) can be preprogrammed to control the valve 
assembly (1), determine respiratory rate, control the flow of therapeutic gas, store or transmit data in response to signals sent by the sensor 
(17). 
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MONITORING SYSTEM FOR DELIVERY OF THERAPEUTIC GAS 
Technical Field 

5 The is invention relates to an inhalation therapy device, more 

particularly to a monitoring device for monitoring and controlling the flow of a 
therapeutic gas. 

Generally, a patient with a pulmonary disease, breathing disorder or 
oxygen deficit is given a prescription that indicates the concentration of oxygen, 

10 the flow requirement of oxygen or volume and the usage, for example, the hours 
per day of oxygen delivery. In some cases, the prescription will include the 
precise hours of the day the patient is to receive the oxygen therapy. For 
example, the patient's prescription may call for two liters of oxygen per minute 
for two hours during the day and eight hours at night. Or, in some cases, the 

15 prescription may call for four liters of oxygen per minute for twenty-four hours 
a day. Usually the prescription is based upon oxygen requirements established 
in a controlled setting such as during hospitalization. The prescription is 
continued at home after discharge from the hospital. Delivery of oxygen 
therapy at home should correspond to the prescription developed in the hospital. 

20 Failure to comply with the prescription could be harmful to the patient. Oxygen 
concentrators have been developed and commercialized to provide the delivery 
of near pure oxygen to the individual patient to satisfy medical needs. 
Background Art 

It is among the principal objects of the invention to provide a monitoring 
25 system for monitoring compliance with an oxygen prescription. 

It is another object of the present invention to provide a monitoring 
system that contains a breathing detector, a control, and a transmitter. 

It is yet another object of the invention to provide a monitoring system 
having the capability to detect, log, store or transmit data concerning the 
30 patients breathing patterns and adherence to a prescription. 
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Still another object of the present invention is to provide a monitoring 
system that has an inhalation-activated switch for turning on a gas source. 

Another object of the present invention is to provide as switch that will 
automatically shut off the flow of gas when a blockage of flow is detected. 
5 In accordance with the invention, generally stated, a monitoring system 

for monitoring the delivery of a therapeutic gas such as oxygen to a patient is 
provided having a gas source, a flow management module, and an electronics 
module. The flow management module contains a valve and a sensor. The 
valve is programmed to open to allow flow of gas from the gas source through 

10 the system to a patient and to close periodically so that the patient's own 
breathing can be monitored. When closed, the patient draws ambient air into 
the valve and across the sensor. The sensor transmits data to the electronics 
module. The electronics module can be preprogrammed to determine the 
presence of inhalations, rate of inhalations and strength of inhalations. The data 

1 5 is stored in the electronics module for retrieval and evaluation or transmitted via 
telephone. The electronics module can be preprogrammed to activate the gas 
source or shut off the gas source in response to such data. 
Brief Description of Drawings 

Fig. 1 is a diagrammatic view of the monitoring system of the present 

20 invention; 

Fig. 2A is a diagrammatic view of the valve assembly of the monitoring 
system of the present invention in a de-energized state; and 

Fig. 2B is a diagrammatic view of the valve assembly of the monitoring 
system of the present invention in an energized state. 
25 Best Mode for Carrying Out the Invention 

The monitoring system of the present invention is indicated generally by 
reference numeral 1 in Figure 1. As illustrated, system 1 has a gas source 3, a 
flow management module 5 and an electronics module 7. The individual 
elements of system 1 will now be described in detail. 
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Gas source 3 can be an oxygen generator, a liquid oxygen source, a high 
pressure cylinder source or any other appropriate thereapeutic gas source. 
Preferably though, an oxygen concentrator supplies the near pure supply of 
oxygen. A gas tubing 9 is appropriately connected to gas source 3. An optional 
5 humidifier 1 1 can be connected into tubing 9. Tubing 9 is connected to flow 
management module 5 through port 13. Flow management module 5 contains a 
3-way valve assembly 15 and a sensor 17. Sensor 17 is connected to the 
electronics module 7 by conventional wiring 19. Electronics module 7 is 
available from Motorla Company of Austin, Texas, Model No. C.S.I.C. 
10 MC68HC05 or greater, and is fabricated to provide a determination of patterns 
of inhillations of the patient. Valve assembly 15 will be described in greater 
detail below. Sensor 17 can be a flow sensor or a pressure sensor with an 
associated temperature compensator, depending upon the desired characteristics 
of the sensor. 

15 Valve assembly 15 is shown in greater detail in Figs. 2A and 2B. Valve 

assembly 15 has gas inlet port 13, a gas outlet port 21, and an ambient air entry 
port 23. There is a first or gas inlet control valve 25 adjacent the gas inlet port. 
There is a second or an ambient air control valve 27 adjacent the ambient air 
entry port. Fig. 2A shows valve assembly 15 in a de-energized state. Valve 25 

20 is open and valve 27 is closed. Fig. 2B shows valve assembly 15 in an 
energized state wherein valve 25 is closed and valve 27 is open. The functions 
of the respective valves will be described in greater detail hereinafter. 

A tubing 30 is connected to the flow management module 5 at a port 21 . 
Tubing 30 is conventional and is operatively connected to a nasal cannulae 33. 

25 It will be appreciated by those skilled in the art that nasal cannulae 33 is 
designed to provide access to the gas flowing through the system by a patient. 
Therefore, cannulae 33 could be replaced with a mask, endotracheal tube or 
other appropriate access means without departing from the scope of the 
invention. 
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Monitoring system 1 functions to detect a patient's breathing patterns or 
complaince with a respiratory presecription as follows: a patient (not shown) 
receives oxygen or other therapeutic gas from gas source 3 through nasal 
cannulae 33 according to a physician's prescription. Valve assembly 15 is in 
5 the de-energized state (Fig. 2A) to allow flow of gas through the system. 
Periodically, valve assembly 1 5 is energized. The valve assembly is energized 
by the electronics module 7, which is conventionally programmed to perform a 
multitude of functions which will be described hereinafter. For example, the 
valve assembly is energized every 15 minutes. The respective valves 25 and 27 

10 are positioned as shown in Fig. 2B. Valve 25 is closed and valve 27 is open. 
The flow of gas from the gas source is blocked by valve 25 and does not contact 
sensor 17. Valve 27 opens and allows ambient air to flow into the system 
through port 23. The ambient air contacts sensor 17 and flows through tubing 
30 and cannulae 33 to the patient. When the ambient air contacts sensor 17, the 

15 sensor sends a voltage signal, via wires 19, to electronics module 7. The signal 
is processed by the electronics module. As will be appreciated, a significant 
amount of ambient air will flow into the system through port 23 only if the 
patient is breathing. The air is drawn into the system by the patient's 
inhalations. Adequate air flow over sensor 17 is required for accurate and 

20 precise measurements of the patient's inhalations. Since valve 25 is closed back 
pressure is minimized thus allowing maximum flow through open valve 27 and 
across sensor 17. Upon detection of the inhalation, the electronics module will 
de-energize valve assembly 15 to allow flow of the gas. Should sensor 17 not 
detect a flow of ambient air during a preset period of time that valve assembly 

25 15 is energized, valve assembly 15 is de-energized to allow unrestricted flow of 
the gas to the patient. For example, the system can be programmed to de- 
energize the valve assembly if sensor 17 does not detect a flow of ambient air 
within 10 seconds of being energized. If the patient fails to inhale or does 
inhale during the predetermined time period, electronics module 7 logs that data 

30 in a memory for recall. The electronics module can be connected to a separate 
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clock or to a telephone so that the record of inhalations, i.e. breathing patterns 
and respiratory rate, can be transmitted to a health care professional. 
Furthermore, the system can be connected to an alarm or other alerting means. 
The electronics module can contain an analog storage device or a standard 
5 microprocessor (Motorola). By detecting inhalations and non-inhalations, 
monitoring system 1 can track noncompliance and compliance with a 
prescription, log patient problems, and detect equipment malfunctions. 

Monitoring system 1 can be used to switch on gas source 3 in response 
to the patient's inhalations. For example, gas source 3 can be an oxygen 

10 concentrator . Valve 15 is in an energized state and the patient is breathing 
ambient air. Electronics module 7 is preprogrammed to respond to inhalations 
transmitted by sensor 17. First, electronics module 7 may be programmed to 
activate the oxygen concentration upon the detection of an inhalation or pattern 
of inhalations. This would be advantageous if the patient is not positioned near 

1 5 the oxygen generator or is too debilitated to manually activate the gas source. If 
the patient requires oxygen, he or she can employ cannulae 33 or other 
mechanical device, and use a predetermined pattern of inhalations, or 
exhalations, or flow pulses generated by a mechanical device to activate the 0 2 
generator. For example, the pattern could be a predetermined pattern of three 1 

20 second inhalations over a 6 second period. The flow management module 5 
detects the pattern and transmits it to the electronics module 7 via circuitry 35. 
The pattern is recognized and a signal is sent from the electronics module to the 
oxygen concentrator to switch it on. Monitoring system 1 is thus programmed to 
differentiate the patient's inhalation pattern from a false pattern. On occasion 

25 tubing 30, for example, may be moved or repositioned causing movement of air 
across sensor 17. Such air movement potentially could give a false signal. 
Since a predetermined pattern of inhalations is required to activated the oxygen 
generator, false starting of the gas source is prevented. 

Monitoring system 1 can be preprogrammed to allow the patient to 

30 switch off gas flow by the intentional blocking the flow of gas through cannulae 
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33 with a predetermine blocking pattern similar to the pattern required to 
activate the gas source, as just described. A stop-cock or other easily 
manipulated valve means (not shown) can be installed in cannulae 33 or tube 
30. The patient can manipulate the stop-cock or valve in a predetermined 

5 pattern that will interrupt gas flow across sensor 17. This pattern will be 
transmitted to electronics module 7 for processing. The tubing 9 in which the 
sensor 17 locates may have a series of orifices (not shown), which provides for 
regulation of the amount of oxygen passing through for sensing and detecting to 
furnish more accurate readouts from the module 7. When the proper pattern is 

10 detected, a signal is sent to gas source 3 via circuitry 35 and the gas source is 
switched off. Since a predetermined pattern is required, false shut-offs are 
avoided. The sensor may be obtained from Microswitch Co., Division of 
Honeywell, of Freeport, Illinois, Model No. AWM-3300V. 

It is possible to send the gas from gas source 3 in pulses through the 

15 system to alert the patient of the proper flow of gas. For example, if two liters 
of oxygen are sent through the system and detected by sensor 1 7, the electronics 
module can be programmed to send a signal to gas source 3 via circuitry 35 to 
provide two pulses of gas through the system to the patient. There is a break in 
the pulses and then another series of pulses sent. The predetermined series of 

20 pulses tell the patient that the appropriate number of liters of oxygen have been 
sent. Furthermore, the malfunction alarm system on an oxygen concentrator, for 
example, could be programmed to send a series of gas pulses through the 
system to the patient in the event of malfunction. It also is possible to have the 
electronics module provide audio signals indicating flow rate. A predetermine 

25 audio signal can indicate the amount of gas delivered. For example, two beeps 
periodically sounded would indicate the delivery of two liters of gas. 

Monitoring system 1 can be designed to give a continuous read-out of 
gas flow through the system. Sensor 17 can be a pressure transducer with a 
predetermined orifice or restriction device to measure flow through the sensor. 

30 Sensor 17 is connected to the electronics module 7 which, in turn, generates a 
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log of the flow rate, volume and so on. Furthermore, electronics module 7 can 
be programmed to activate an alarm if there is an interruption of a 
predetermined flow rate. 

The monitoring system of the present invention also can be used to 
5 conserve gas from gas source 3. The gas can be controlled by the patient's 
inhalations. For example, sensor 17 can be constructed to sense inhalations of 
the gas from the gas source by sensing an increased flow rate through the 
system or other appropriate means. The increased flow rate would indicates an 
inhalation. A signal is sent from sensor 17 to electronics module 7 to de- 

10 energize valve assembly 15. Valve assembly 15, in the energized state, allows 
gas from the gas source to flow to the patient. When the patient stops inhaling, 
the flow rate decreases and a signal is sent to electronic module to energize 
valve assembly 15. In the energized state valve 25 is closed and valve 27 is 
open, as previously described. The flow of gas is stopped thereby conserving 

15 gas. As soon as the patient inhales, an increased flow of ambient air through 
valve 27 and across sensor 17 elicits a signal to de-energized valve assembly 15 
to allow the flow of gas through the system. When valve assembly 15 is in an 
energized mode and gas is being conserved, electronics module 7 can send a 
signal to the gas source, for example an oxygen concentrator, to switch the 

20 concentrator into a conventional gas conservation mode. The concentrator then 
adjusts for maximum efficiency. If, for example, the oxygen concentrator is 
equipped with a multiple or variable speed compressor motor, the concentrator 
may receive a signed to operate at a lower speed and still provide the appropriate 
amount of oxygen. 

25 The monitor system of the present invention can be programmed to 

employ a safety shut-off system. If the sensor detects no inhalations for a 
predetermined period of time, the electronics module shuts off the source of gas. 
This prevents oxygen saturation of bedding, sofas, or furniture that can be a fire 
hazard. 
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It will be appreciated that various changes and modifications can be 
made in the monitoring system of the present invention without departing from 
the scope of the appended claims. Therefore, the foregoing description and 
drawings are intended to be illustrative only and should not be viewed in a 
5 limiting sense. 
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Claims 

1 . A monitoring system for periodically detecting the flow of a therapeutic 
gas from a gas source to a patient, comprising a gas source for providing a 
therapeutic gas; a flow management module operatively connected to the gas 
5 source, said flow management module containing a valve assembly and a 
sensor; an electronics module operatively connected to the sensor; means for 
delivering the therapeutic gas to a patient; said valve assembly further 
comprising a valve means positioned between the gas source, the sensor, and the 
breathing patient, and a valve means positioned between an ambient airport, the 

10 sensor, and the breathing patient, said valve assembly having an energized state 
wherein said valve means is in an open position while the valve means between 
the air port and patient is in a closed position; the sensor having means for 
detecting a flow of the therapeutic gas or a flow of ambient air through the valve 
assembly and independently to the breathing patient; the sensor further 

15 comprising means for sending a signal to the electronics module in response to 
the flow of the therapeutic gas or the flow of ambient air; said electronics 
module logs, displays, and/or transmits the flow of the therapeutic gas or the 
flow of ambient air through the valve assembly; said electronics module further 
having means for determining a presence, rate and strength of inhalations based 

20 upon the flow of ambient air through the valve assembly and to the breathing 
patient, when the valve assembly is in said energized state; said electronics 
module further having means for activating or deactivating said gas source in 
response to its determination of the rate of inhalations of the patient of ambient 
air; said electronic modules further comprising means for activating or 

25 deactivating the gas source in response to a predetermined pattern of inhalations 
or a predetermined pattern of interuptions in a flow of the ambient air through 
the valve assembly and to the breathing patient; and wherein said predetermined 
pattern of inhalations and predetermined pattern of interruptions in the flow of 
ambient air prevent an improper activation of the gas source or an improper 

30 deactivation of the gas source. 
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2. The monitoring system of claim 1 further comprising means for 
conserving a flow of gas from the gas source controlled by inhalations of the gas 
by the user. 

3. The monitoring system of claim 2 wherein the means for conserving the 
5 flow of gas further comprising the sensor disposed to send a signal to the 

electronics module between inhalations by a user, the electronics module 
disposed to send a signal to the gas source to stop the flow of gas thereby 
conserving the flow of gas between inhalations. 

4. The monitoring system of claim 1 further comprising means for 
10 detecting and transmitting a respiratory rate of a patient using the system. 

5. An apparatus for monitoring and controlling the flow of gas to a patient 
comprising a gas source; a flow management module operatively connected to 
the gas source, the flow management module containing a valve assembly and a 
sensor; said valve assembly having a first valve for controlling the inflow of the 

15 gas, and a second valve for controlling the inflow of ambient air; said valve 
assembly having a de-energized state wherein said first valve is opened 
allowing the inflow of gas and said second valve is closed, and an energized 
state wherein said first valve is closed blocking the inflow of the gas and said 
second valve is opended allowing the inflow of ambient air; said sensor 

20 disposed to sense a change in flow of gas or ambient air through said valve 
assembly and transmitting a signal in response to said change; a programmable 
electronics module operatively connected said valve assembly and having 
means for energizing or de-energizing said valve assembly, said electronics 
module being responsive to said signal transmitted by said sensor to energize or 

25 de-energize said valve assembly; said electronics module further comprising 
means for controlling said gas source; said electronic module further comprising 
means for storing and transmitting data; said electronics module further 
comprising means for activating said gas source in response to a predetermined 
pattern of inhalations of ambient air by the breathing patient as determined by 

30 said sensor; said electronic module further comprises means for deactivating 
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said gas source in response to a predetermined pattern of interruptions in a flow 
of gas through the apparatus; and whereby the electronic module is 
preprogrammed to determine the presence of inhalations, rate of inhalations, and 
strength of inhalations, due to the patient's breathing in of ambient air when 
5 said valve assembly is in an energized state. 

6. The apparatus of claim 5 further comprising means for indicating to a 
user a status of a flow of gas through the apparatus. 

7. The apparatus of claim 6 wherein said means for indicating to a user the 
status of the flow of gas further includes means for creating a pattern of pulses 

10 of the gas through the apparatus. 

8. The apparatus of claim 6 wherein said means for indicating to a user the 
status of the flow of gas further includes means for creating an audible signal 
indicating the status of the flow of gas through the apparatus. 
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AMENDED CLAIMS 

[received by the International Bureau on 12 April 1996 (12.04.96); 
original claims 1-8 replaced by amended claims 1-8 (4 pages)] 



1. A monitoring system for periodically 

detecting the flow of a therapeutic gas from a gas 
source to a patient/ comprising: 

a gas source for providing a therapeutic gas; 

a flow management module operatively 
connected to the gas source, said flow management 
module containing a valve assembly and a sensor; 

an electronics module operatively connected 
to the sensor; 

means for delivering the therapeutic gas to a 

patient; 

said valve assembly further comprising a 
first valve positioned between the gas source, the 
sensor, and the breathing patient, and a second valve 
positioned between an ambient airport, the sensor, and 
the breathing patient, said valve assembly having an 
energized state wherein said first valve is in an open 
position and said second valve is in a closed position; 

the sensor having means for detecting a flow 
of the therapeutic gas or a flow of ambient air 
through the valve assembly and independently to the 
breathing patient; 

the sensor further comprising means for 
sending a signal to the electronics module in response 
to the flow of the therapeutic gas or the flow of 
ambient air; 

said electronics module logs, displays, 
and/or transmits the flow of the therapeutic gas or 
the flow of ambient air through the valve assembly; 

said electronics module further having means 
for determining a presence, rate and strength of 
inhalations based upon the flow of ambient air through 
the valve assembly and to the breathing patient, when 
the valve assembly is in said energized state; 
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said electronics module further having means 
for activating or deactivating said gas source in 
response to its determination of the rate of 
inhalations of the patient of ambient air; 

said electronic modules further comprising 
means for activating or deactivating the gas source in 
response to a predetermined pattern of inhalations or 
a predetermined pattern of interruptions in a flow of 
the ambient air through the valve assembly and to the 
breathing patient; and 

wherein said predetermined pattern of 
inhalations and predetermined pattern of interruptions 
in the flow of ambient air prevent an improper 
activation of the gas source or an improper 
deactivation of the gas source. 

2. The monitoring system of claim 1 further 
comprising means for conserving a flow of gas from the 
gas source controlled by inhalations of the gas by the 
user . 

3. The monitoring system of claim 2 wherein the 
means for conserving the flow of gas further 
comprising the sensor disposed to send a signal to the 
electronics module between inhalations by a user, the 
electronics module disposed to send a signal to the 
gas source to stop the flow of gas thereby convserving 
the flow of gas between inhalations. 

4. The monitoring system of claim 1 further 
comprising means for detecting and transmitting a 
respiratory rate of a patient using the system. 

5. An apparatus for monitoring and controlling 
the flow of gas to a patient comprising: 

a gas source; 

a flow management module operatively 
connected to the gas source, the flow management 
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module containing a valve assembly and a sensor; 

said valve assembly having a first valve for 
controlling the inflow of the gas, and a second valve 
for controlling the inflow of ambient air; 

said valve assembly having a de-energized 
state wherein said first valve is opended allowing the 
inflow of gas and said second valve is closed, and an 
energized state wherein said first valve is closed 
blocking the inflow of the gas and said second valve 
is opened allowing the inflow of ambient air; 

said sensor disposed to sense a change in 
flow of gas or ambient air through said valve assembly 
and transmitting a signal in response to said change; 

a programmable electronics module operatively 
connected to said valve assembly and having means for 
energizing or de-energizing said valve assembly, said 
electronics module being responsive to said signal 
transmitted by said sensor to energize or de-energize 
said valve assembly; 

said electronics module further comprising 
means for controlling said gas source; 

said electronic module further comprising 
means for storing and transmitting data; 

said electronics module further comprising 
means for activating said gas source in response to a 
predetermined pattern of inhalations of ambient air by 
the breathing patient as determined by said sensor; 

said electronic module further comprises 
means for deactivating said gas source in response to 
a predetermined pattern of interruptions in a flow of 
gas through the apparatus; and 

whereby the electronic module is programmed 
to determine the presence of inhalations, rate of 
inhalations, and strength of inhalations, due to the 
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patient's breathing in of ambient air when said valve 
assembly is in an energized state. 

6. The apparatus of claim 5 further comprising 
means for indicating to a user a status of a flow of 
gas through the apparatus. 

7. The apparatus of claim 6 wherein said means 
for indicating to a user the status of the flow of gas 
further includes means for creating a pattern of 
pulses of the gas through the apparatus. 

8. The apparatus of claim 6 whrein said means 
for indicating to a user the status of the flow of gas 
further includes means for creating an audible signal 
indicating the status of the flow of gas through the 
apparatus . 



AMENDED SHEET (ARTICLE 19) 



WO 96/16688 



PCT/US95/15012 




INTERNATIONAL SEARCH REPORT 



Internal.... ial application No. 
PCT/US95/15012 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(6) :A61M 16/00 

US CL : 128/204.23, 207.18 
According to International Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. Please See Extra Sheet. 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
NONE 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
NONE 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


US, A, 


4,462,398 


(DURKAN ET AL.) 31 July 1984. 


1-8 


A 


US, A, 


4,677,975 


(EDGAR ET AL.) 07 July 1987. 


1-8 


A 


US, A, 


4,681,099 


(SATO ET AL.) 21 July 1987. 


1-8 


A 


US, A, 


4,686,975 


(NAIMON ET AL.) 18 August 1987. 


1-8 


A 


WO, A, 


90/10470 


(ANDERSSON ET AL.) 20 September 


1-8 




1990. 









| | Further documents are listed in the continuation of Box C. [f j See patent family annex. 



Special categories of cited « 



•A' 
E- 

O" 



£ defining the general Kale of the ait which it not considered 
to be part of particular relevance 



later document published after the aiternaooaal filing < 
dale and not in conflict with the application but cited to 
principle or theory underlying the invention 



document of particular relevance; the claimed nvenboo 
cannot be considered to involve an 



t which may throw doubts on priority c bumfs) or which is 
Ism the publa 
(as specified) 

to sn 



be 
step 



L of particular 
considered to mvoh/e an in 
th one or more 
I obvious to a person 



d ocmnent published prior to the international filing date but later t 



of the i 



venlive step when 
auch docu 
in the art 

family 



Date of the actual completion of the international search 
17 JANUARY 1996 



Date of mailing of the international search report 

14 FEB 1996 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 



Authorized officer 
ERIC P. RACIT1 



Telephone No. (703) 308-0400 



Form PCT/ISA/210 (second sheet)(July 1992)* 



INTERNATIONAL SEARCH REPORT 



Intemau^tial application No. 
PCTOJS95/15012 



B. FIELDS SEARCHED 
Minimum documentation searched 
Classification System: U.S. 

128/200.14, 200.15, 200.16, 200.17, 200.18, 200.21, 200.23. 203.12, 203.12, 203.13, 203.14, 203.15, 204.21, 
204.23, 205.23, 205.24, 205.25, 207.18, 716, 719, 724, 725 



Form PCT/ISA/210 (extra sheet)(July 1992)* 



